Abstract-In this paper, we present a review of the deregulation of energy prices in China between 1981 and 2007, and 
I. INTRODUCTION
Energy is critical material foundation of economic growth and social development for a country. Energy demand in China had kept a growth rate over 8% per year to fuel an expanding economy that grew at an annual rate higher than 9.7% during 1980-2007. But economic growth is increasingly depending on energy consumption. Because of the lack of energy, energy issues become more serious. In 2007, forty-eight percent of petrol consumption depended on import. The lack of energy will seriously influence the sustainable development of China. Since 1982, energy intensity declined significantly, energy intensity of China in 1982 was 2.96 tce per 10 4 RMB, and in 2007 was 1.16 tce per 10 4 RMB (energy intensity is the energy consumption per GDP output). What factors have driven the reduction in China's energy intensity? Although many factors have been identified as causes of this decline, such as technical and structural changes, the impacts of energy prices on energy intensity have rarely been considered. It is necessary for China's energy policy makers to know the impacts of the energy prices on energy intensity. This paper is organized as follows. We begin with a brief introduction of China's energy efficiency and previous empirical studies. Section 2 briefly reviews the literature and conducts an exploratory analysis of the data. Section 3 describes the methodology; Section 4 presents the empirical results for 1980-2007; finally, we conclude with a summary.
Ⅱ.LITERATURE REVIEW AND EXPLORATORY ANALYSIS
China's energy intensity was double that of the US and triple that of Japan in the late 1970s, and had decreased to levels more comparable to those of the US and Japan. The causes of the significant decline in China's energy intensity have been investigated by a number of decomposition studies (Huang, 1993 Sinton and Levine (1994) examined the relative roles of structural shift and real intensity change in China's industrial sector between 1980 and 1990. They found that real intensity change accounted for 85% of the country's overall industrial intensity change for the period 1980-1990. Lin and Polenske (1995) conducted a structural decomposition analysis to explain China's energy use changes between 1981 and 1987. Their conclusion was that, all the energy saving in China in 1987 can be attributed to energy efficiency improvements. By using survey data on approximately 2500 of China's industrial enterprises, Fisher-Vanden et al. (2004) reported that the shifts in China's industrial structure, research and development expenditures, ownership reform in the enterprise sector, and the rising relative energy prices were the principal drivers of China's declining energy intensity and consumption, and the efficiency effects at the firm level had contributed to 47% of the industrial energy intensity decline during 1997-1999. The most effective means for improving the efficiency of energy consumption in China are re-adjusting the economic structure of China, improving the energy pricing system and improving the energy-generating efficiencies and end-use technologies (Wu and Wei, 1991 (2000) noted, raising the price of energy via economic instruments is a main option for influencing energy efficiency. So it is important to understanding the links between energy prices and energy intensity, it can help the policy makers to know the impacts of the pricing policies that have been implemented and formulate future projections for further energy price reform.
Ⅲ. DECOMPOSITION METHOD
We followed Fisher-Vanden et al. (2004) to construct the estimation equations for our model, which were based on cost minimization and the following Cobb-Douglas cost function:
Where Q is the quantity of output, P K is the price of capital input, P L is the price of labor input, P E is the price of energy input, P M is the price of materials input, and α x is the elasticity
A is the productivity term defined
Where FDI is foreign direct investment, here introduced as an exogenous technological shock to China's productivity, and W 1 and W 2 represent ownership change and sectoral shifts, respectively, which are structural factors contributing to productivity.
From Shephard's Lemma, we know that the factor demand for an input is equal to the derivative of the cost function with respect to the input price. Deriving the factor demand for energy:
Assuming,
Substituting for A defined above and taking the log of both sides, we obtain the following estimation equation:
where ln (E/GDP) is the aggregate energy intensity (log), ln(P E /P Q ) is the price of aggregate energy/price of output (log).
To avoid the problem of endogeneity, we adjusted Eqs. (6) to create Eqs. (7) using the data from the previous year in place of those of the current year for price variables and FDI. 
B. Analysis of the results
In this section, we use Eqs. (7) to estimated the impacts of energy price on energy intensity. We decompose the relative contribution for each of the factors shown in TableⅠand concluded that after 1980 the price elasticity of energy (ln(E/Q)) is -0.0865, which means that when other variables are controlled, energy intensity will decrease with energy price increase. It also implies that prices of energy increases, energy consumption will decrease. Chinese economy is in the transition process, and energy is a crucial resource in transition countries (Cornillie and Fankhauser, 2004) , so there is a strong link between energy prices and energy intensity in Chinese economy, and raising 
C. Policy implications
We investigated the impacts of energy price on energy intensity, and concluded that the own-price of aggregate energy is negative, which implying raising energy prices is an effective policy tool for decreasing energy intensity by increasing efficiency of energy use. Considering China's vast energy demands in the future, the decline in energy intensity will be of great important to China's economic growth.
Given China's increasing demand for energy and mounting pressures on environmental issues, the government has an urgent need for detailed information about the driving forces behind China's energy consumption. The corporation's motivate to save energy comes from nation's policy in China, including compulsory policy and incentive policy. A compulsory policy adopts some administration means and law means to regulate the enterprises' energy-consumed criterion, while an incentive policy can save energy by raising energy prices and subsiding directly to energy-saving production. Energy price is a significant driver for reduced energy consumption. In China, energy prices are administered with low elasticity. Though there have been some efforts at deregulation, the form and regulation mechanisms of energy price are lagging behind relatively, so far they do not reflect underlying market scarcities. Therefore, it is necessary to reform the pricing mechanism of energy, so that it could reflect the signal of resource scarcity. The elimination of state-set prices, for example, has led to rising relative energy prices which may induce energy conservation innovations.
Increases in fuel prices and implementation of the central governmental price policies, such as mandatory fuel efficiency standards and vehicle-purchase taxes, help saving energy and protecting environment. Energy prices have a cyclical influence on the industrial structure: the share of energy intensive sectors is negatively correlated with energy cost. Energy prices in particular appear to have significant effects on energy consumption and output growth. Recently, with the transition from direct financial support to institutional and regulatory management, the enterprises are still pushed to improve energy efficiency by the market forces or regulatory forces. At the same time, publicizing energy-saving knowledge and cultivating energy-saving ideas are important ways to make corporation save energy. Developing circle-economic and establishing energy-saving management system can also spur corporations to save energy. Finally, the effect of energy saving is reflected by decreasing of the energy intensity (see Fig.1) .
Currently, the concern of policy makers is to raise energy prices to promote higher energy efficiency in China. The elimination of state-set prices, for example, has led to rising relative energy prices, which may be inducing energy saving innovations. In addition, enterprise reform has increased the incentives of managers to utilize innovation resources to implement cost-saving innovations . Also, government policies are targeting inefficient production, including closing down small generators in the power sector so as to improve efficiency in electricity generation and the closing of small, inefficient mining operations (Sinton and Fridley, 2000 expenditures, and ownership reform in the enterprise sector to be the principal drivers of China's declining energy intensity and use (see Fig.1 ). Industrial energy consumption in China accounted for 70.8% of the national total in 2007(NBS, 2008). Reducing industrial energy intensity is crucial to the whole country's energy conservation. Hence China should jump through the mesh of heavy industrialization to a more efficiency-oriented and less resource-depleted development mode, so that more energy can be saved and a better environment can be reserved for the next generation.
Ⅴ.CONCLUSIONS
Since the onset of economic reform in the late 1970s, China has experienced a dramatic decline in the energy intensity of economic output. In this paper, we explore the effect of energy price on energy intensity and concluded that raising energy prices is an effective policy tool for decreasing energy intensity by increasing efficiency of energy use. Energy efficiency determines the amount of energy consumed at the process level (Birol and Keppler, 2000) . However, both energy efficiency and energy intensity depend through various channels on the price of energy relative to other economically relevant inputs. An improvement in energy efficiency can reduce aggregate energy intensity. Higher energy efficiency means lower imports, slower resource depletion, less environmental damages and lower costs per unit of output.
In the newly formulated national 11 th Five-year Plan (2006-2010) for social and economic development, the central government firstly stipulated specific energy efficiency goal and declared to reduce the energy intensity by 20% in 2010 compared with the 2005 level. It is a rather difficult task given the recent trend of increasing intensity since 2000. Based on the above research results, it is urgent to deregulate the energy prices and improve energy efficiency in order to accomplish the task.
In future, to save more energy, in addition to optimizing its sectoral structure and technical progress, rising relative energy prices, research and development expenditures, and ownership reform in the enterprise sector to be the principal drivers of China's declining energy intensity and use.
